Background: Myocardial perfusion scintigraphy (MPS) is one of the most used imaging methods for the evaluation of patients for coronary artery disease (CAD) due to its diagnostic and prognostic value. Two of its main limitations are radiation use and scan duration. However, CZT cameras (CZT-C) have allowed tracer dose and scan time reductions. However, the prognostic value of these new protocols is not known.
demonstrated that Discovery 530 increases up to five times the sensitivity to photon, has a 2.5 times higher spatial resolution and double energetic resolution than conventional SPECT. 7 A recent study has shown that these advances allow reduced testing time and especially of radiation doses with increased sensitivity 8 and accuracy for diagnosis of obstructive coronary disease. 9 The prognostic value of the tests performed with these devices has not been established yet.
Objective
To determine the prognostic value of MPS held in a CZT-GC in patients with known or suspected CAD, employing an ultra-fast acquisition protocol with lower radiation doses.
Introduction
MPS is one of the methods most used to evaluate patients with suspected coronary artery disease (CAD), and its value in the risk stratification of patients with CAD is well established. [1] [2] [3] [4] [5] However, MPS has some limitations, two of which are prolonged duration of the test and the need to employ radiation.
New gamma cameras (GC) using semiconductors to increase sensitivity for detection of photons and increased spatial and energetic resolution have been recently developed. Most of these devices use a Cadmium-zinc-tellurium (CZT) alloy for the detection of photon. 6 These semiconductors produce electric current directly in response to the photon, combining the functions of the crystal and photomultipliers. Studies have 
Protocol of images
Patients were submitted to a same-day protocol beginning with a resting phase after injection of 99m Tc sestamibi (6 mCi) and acquisition of MPS with duration of 6 minutes after ingestion of 3 -4 glasses of water. Immediately after that, the patients were subjected to the stress phase. The physical or pharmacological stress protocols were performed as described in a previous study. 4 The acquisition of post-stress images was carried out after five minutes with duration of three minutes. Images were acquired in prone position of all male patients and lasted 90 seconds. Images were acquired in a gamma camera with CZT detectors (Discovery 530, GE Healthcare, Waukesha, Wi, USA). The tests were processed using the Evolution for cardiac computer program (GE Healthcare, Waukesha, Wi, USA). Cardiac contours were evaluated by a physician experienced in MPS assessment and manual correction was carried out when necessary.
Effective dose of the patients was estimated from the following formula: 0.0079 mSv/MBq for the stress phase and 0.009 mSv/MBq for the resting phase. 10 A visual semiquantification was performed by two experienced cardiologists who were unaware of the clinical data using tomographic sections of the short axis and long vertical axis divided into 17 segments. 11 The quantification of the 99m Tc sestamibi uptake was evaluated in each segment, graded on a scale of 0 to 4: 0 = normal uptake; 1 = error; 2 = moderate; 3 = severe; 4 = none. Summed stress score (SSS) was used with the following classification: SSS < 4 = normal; 4 -8 = slightly abnormal; 9 -13 = moderately abnormal; > 13 = severely abnormal. The summed rest score (SRS) was obtained in a similar way with the resting images. Then we calculated the difference between the two scores (SSS -SRS) to obtain the summed difference score (SDS).
11 Ejection fraction and diastolic and systolic left ventricular volumes were measured automatically using the QGS software; (Cedars-Sinai Medical Center, Los Angeles, CA, USA).
Follow-up
Follow-up was conducted by contacting the patients every six months after the MPS through a standardized questionnaire, by medical students. Occurrences of death from all causes, myocardial infarction or CABG (angioplasty or surgery) were recorded. Events were confirmed through contacts with the assistant physicians or hospital records. Hard events were defined by the presence of death or heart attack, and total events, by hard events plus CABG.
Statistical Analysis
All statistical calculations were performed using the SPSS statistical package (version 17). The categorical variables were expressed as frequencies and the continuous variables were expressed as mean ± standard deviation. The variables were compared using the Chi-square test for categorical variables and Student's t test for continuous variables. The annual event rate was calculated by dividing the number of events by the number of people-years and was compared between the groups using the log-rank test. Kaplan-Meier curves were generated to visually evaluate the survival in different groups. The Cox proportional hazards analysis was performed to assess predictors of hard events and total events using p < 0.05 in the univariate analysis. In this analysis, we test SSS, SRS and SDS (as described above), as both dichotomous and categorical variables. LVEF was analyzed as a dichotomous variable in the Cox analysis with a 40% cut.
Results
During the study, 792 patients were followed for 21.3 ± 3.7 months. The mean age was 65.2 ± 12.7 years, 50.3% were male and the mean body mass index was 26.9 ± 4.7. Hypertension was the most common risk factor (55.3%) followed by hypercholesterolemia (49.1%) and diabetes (21.1%). Physical stress was used in 438 patients (55.3%). MPS were normal in 78% of cases. Average dosimetry was 6 mSv and the MPS mean duration was 50 ± 11 minutes. The general characteristics of the study population are found in Table 1. During follow-up, there were 12 deaths, 4 non-fatal infarctions, 42 angioplasties and 5 coronary artery bypass grafting surgeries. The annual rate of hard events was higher in patients with abnormal MPS (3.0% vs. 0.7%, p < 0.01), as well as the 
Discussion
MPS is a well-established methodology to determine the prognosis of patients with known or suspected CAD. However, exposure to radiation and the duration of prolonged test are two important limitations.
New CG using CZT detectors allow fast scanning at lower doses of radiotracers. Nakazato et al. 12 have recently shown that the prognostic value of MPS using CZT-GC was comparable to that using conventional SPECT scans. However, in this study, a number of different protocols were employed associating Thallium-201 to sestamibi, both in the stress and 
